Employing a matched employer-employee dataset, this paper explores the effects of exchange rate uncertainty on the growth performances of domestic versus foreign, and publicly traded versus non-traded firms in a major developing country, Turkey. The empirical results using dynamic panel data estimation techniques and comprehensive robustness tests suggest that exchange rate uncertainty and currency crises have significant employment growth reducing effects. However, having access to foreign, and to a lesser degree, domestic equity markets is found to reduce these negative effects at significant levels. These empirical findings continue to hold after controlling for firm heterogeneity due to differences in size, export orientation, external indebtedness, industrial characteristics, and profitability and productivity rates.
Introduction
The macro and microeconomic effects of exchange rate uncertainty and volatility have long been a major concern in international economics. The primary purpose of the Gold Standard of the 19 th and early 20 th centuries and the ensuing Bretton Woods system, as well as the Exchange Rate Mechanism under the European Monetary System of the 1990s was to ensure exchange rate stability. In fact, the Article 1 of
Articles of Agreement of the International Monetary Fund (IMF) continues to single out the promotion of "exchange stability" as one of its primary objectives. Nevertheless, increasing financial liberalization and capital market integration after the collapse of the Bretton Woods system in 1973 exposed both developed and developing countries to large swings in exchange rates.
In a majority of empirical studies, increasing exchange rate uncertainty is found to have economically and statistically significant profitability, investment, growth, and to some degree, trade reducing effects (Pindyck and Solimano, 1993 ; Ramey and Ramey, 1995; Aizenman and Marion, 1999;
Bleaney and Greenaway, 2001; Grier and Smallwood, 2007) . Nevertheless, the research on the firm growth effects of exchange rate uncertainty has been much limited with an exclusive focus on publicly traded firms located mostly in developed countries despite substantial structural differences between developed and developing countries, and between publicly traded and non-traded firms. The lack of research on developing country experiences is especially surprising given that developing countries face higher levels of exchange rate uncertainty with stronger negative welfare effects than developed countries (Pallage and Robe, 2003) . The exclusive focus on the publicly traded firms is also striking both because of the structural differences between publicly traded and non-traded firms, and also because of the low market capitalization rates in developing countries that limit the sample sizes considerably. There has also been no research exploring the differences between domestic and foreign firms in their growth responses to exchange rate uncertainty despite the fact that foreign direct investment (FDI) inflows to level of 4% (UNCTAD, 2010). The increasing participation of foreign firms in production and capital formation is expected to have major growth effects in developing countries given that they are more productive, profitable, and have easier access to global and domestic capital markets. As a result they may help mitigate the contractionary effects of exchange rate shocks and currency crises in developing
countries. Yet, there has been little empirical work analyzing the growth effects of exchange rate uncertainty on foreign vis-à-vis domestic firms.
Building on the heterogeneous firm literature, the current study contributes to the existing research on the growth effects of exchange rate uncertainty under financial constraints by addressing four issues that were previously unaccounted for. First, it separates firms based on their degree of access to foreign equity. Second, it separates firms based on their access to the domestic stock market. Third, it focuses on a major developing country, Turkey. Fourth, instead of using country or industry level aggregates, it further separates firms based on their export orientation, external indebtedness, industrial characteristics, and productivity and profitability rates.
The Turkish case is interesting because it entails three important features. First, Turkey liberalized its capital account in 1989, much earlier than other developing countries, and adopted a very open foreign investment regime that translated into substantial FDI inflows. 1 Second, as an emerging economy, Turkey faced high levels of economic instability for the last two decades including significant exchange rate uncertainty and two severe currency crises in 1994 and 2001. Third, despite comprehensive liberalization programs and a substantial foreign bank presence, the financial sector in Turkey has remained highly underdeveloped. As a result, private firms face strict credit constraints and are forced to finance their investments mostly from internal sources or short-term borrowing, making them more exposed to exchange rate uncertainty. 2 Fourth, Turkey provides us with a unique firm level dataset, which includes 585 private manufacturing firms with over 4,800 firm year observations, accounting for 28% of total manufacturing value added during 1993-2005. In addition to balance sheet and income statement information, the dataset includes time series information on the capital structure of firms such as the foreign ownership shares, and their access to the domestic equity market.
The empirical analysis using dynamic panel estimation techniques and comprehensive robustness tests suggest that exchange rate uncertainty has a significantly negative growth effect on private firms.
However, having access to foreign capital is found to overcome this negative effect at economically and statistically significant levels. According to point estimates, a one standard deviation increase in exchange rate uncertainty reduces firm growth by around 4 percentage points among domestic firms. In contrast, firms with 10% (25%) or more foreign ownership enjoy a 3.5 (4.6) percentage point increase in their growth rates after an exchange rate shock. We also find that domestic firms with access to the stock market perform significantly better than other domestic firms under exchange rate shocks. We confirm these results during currency crises episodes as well. Moreover, we find that the negative growth effect of exchange rate uncertainty is significantly lower for export oriented domestic and foreign firms. The findings also show that, unlike domestic firms, foreign firms with higher levels of external indebtedness perform better than others under exchange rate shocks.
The paper is organized as follows: the next section provides a brief overview of the literature on uncertainty and growth relationship. The third section introduces the empirical analysis including the data, methodology and estimation issues. The fourth and fifth sections present the empirical results and robustness analysis, and the final section concludes the paper.
Literature review
Exchange rate uncertainty can affect investment and growth through multiple channels though, theoretically speaking, the sign of the relationship is ambiguous depending on the underlying assumptions (Aiginger, 1987; Dixit and Pindyck, 1994; Caballero and Pindyck, 1996 ; and the collection of articles in Aizenman and Pinto, 2005) . In contrast, a growing body of empirical research points out an unambiguously negative effect of uncertainty on investment, employment, and growth (Federer, 1993 (Grier and Smallwood, 2007) .
In view of the transmission channels outlined above, the growth effects of exchange rate uncertainty ultimately depend on firm and country characteristics. For example, in the presence of financing constraints firms that have access to domestic and/or foreign capital markets can deal with unexpected exchange rate shocks better than others. Similarly, the levels of export orientation, leverage, import dependence, size, productivity, and profitability also determine the nature of firm response to exchange rate shocks (Klein et al., 2003) . Regarding country specific factors, Gupta et al. (2007) find that currency crises are more likely to have contractionary effects in emerging markets than in developed or other developing countries. In fact, exchange rate uncertainty is expected to have more depressing growth effects in developing countries because of the following vulnerabilities in these markets: a) Low levels of financial market deepening and the lack of hedging instruments; b) the presence of original sin and dollarization with strong balance sheet effects; c) higher levels of openness, and the invoicing of exports in hard currencies; d) higher levels of exchange rate pass-through; and e) higher levels of exchange rate, capital flow, consumption, and growth volatility.
Nevertheless, despite the heterogeneity in firm and country specific factors, few studies addressed them in empirical research. First, there is limited research looking into the effects of firm access to foreign equity. In theory, exchange rate expectations affect the future cash flow and profit expectations of foreign firms and determine their entry and expansion decisions. According to option-pricing models, for example, increasing exchange rate uncertainty deters foreign firms' investment and growth as they postpone their entry or expansion decisions (Campa, 1993) . Aizenman (2003) using a model of vertically integrated multinational firms argues that increasing macroeconomic volatility in emerging markets reduces foreign firms' employment as they switch production to less volatile markets. Conversely, increasing exchange rate uncertainty may increase foreign firms' entry and growth as risk-averse foreign firms substitute foreign production for exports (Cushman, 1985; Goldberg and Kolstad, 1995) . Even under risk-neutrality, firms may choose to increase their foreign investments or to divert home investments to foreign locations due to increasing profitability of foreign plants (Sung and Lapan, 2000) . 4 In addition, firms with access to foreign equity can deal with exchange rate shocks and market volatility more effectively thanks to their better access to international goods and capital markets, larger supply of internal finance through parent company, and better risk management, know-how and experience, and productivity (Mitton, 2006 ε is the error term. All firm and industry level variables are deflated using the domestic manufacturing sector price index. We employed the two-step system GMM dynamic panel data (DPD) estimator by Arellano and Bover (1995) and Blundell and Bond (1998) , and used t-s (for 2≤s≤3) dated variables as instruments. 5 Using the system GMM method we aim to control for parameter endogeneity, state-dependence, and simultaneity bias. We computed robust two-step standard errors by the Windmeijer finite-sample correction method. The validity of the set of instruments is tested by the Hansen test of overidentifying restrictions while the presence of serial correlation is tested by a second order serial correlation test.
Growth is measured by the logarithmic growth rate of the number of workers of firm i at time t.
Lagged l measures the persistency and adjustment speed of labor demand. A small coefficient suggests fast labor demand adjustment. We used employment growth to proxy firm growth given that a firm's production and expansion decisions are a function of both labor and capital, and the long term growth of a firm can be measured using either of these two variables. Since we lack data on physical capital, we chose employment growth as our main variable. 5 The DPD estimates are obtained using the xtabond2 command in Stata 10.1 written by David Roodman.
The stationarity of all variables are confirmed using the panel unit root tests of Im et al. (2003) . Repeating the analysis using one-step estimation yielded similar results. Volatility is the exchange rate volatility variable measured by the annual average conditional variance from a GARCH (1, 1) process. The empirical literature offers a number of competing approaches for the construction of volatility measure including the simple or moving standard deviation of the series.
However, this proxy gives rise to substantial serial correlation in the summary measure. Furthermore, theoretically speaking, uncertainty is caused by unpredictable innovations to the variable of interest, while sample variation includes predictable innovations from past behavior as well. 6 Therefore, to be able to separate the predictable from the unpredictable exchange rate shocks and to capture the volatility clustering often found in exchange rate series; we adopted a GARCH model to generate the uncertainty measure. From here on, we will refer to uncertainty and volatility interchangeably.
Given that the firm data are annual, we constructed the uncertainty proxy incorporating monthly variations in exchange rate up to a year. We used monthly exchange rates instead of short term alternatives such as daily rates for measuring volatility assuming that daily fluctuations are less relevant for manufacturing firms' long term investment and employment decisions. Based on the discussion before, we expect a negative relationship between Volatility and Growth.
Foreign is a dummy variable that takes the value of one for firms with 10% (25%) or higher foreign ownership rate. We expect a negative relationship between foreign ownership and employment growth if, as suggested by previous studies, foreign firms are more capital intensive and more productive than domestic firms. However, if the majority of foreign firms are vertical FDI, and are located in Turkey for lower labor costs then we may find a positive relationship.
Volatility*Foreign is an interaction variable capturing the effect of Volatility on foreign owned firms. Given better access to domestic and foreign capital markets, better risk and financial management and portfolio diversification, and better planning and organization, foreign firms are expected to be less vulnerable to exchange rate uncertainty. However, given the portfolio allocation decision they face in multiple countries, increasing uncertainty may also slow down foreign firm growth more.
X is a vector of standard firm and industry specific control variables including the following:
Size is the natural log of real total assets of firm i at time t. If increasing size leads to diseconomies of scale, the size-growth relationship can be negative. Also, since larger firms have higher sunk costs, firm size may be a proxy for the degree of investment irreversibility (Rosenberg, 2004) . As a result, larger firms may be more sensitive to increasing uncertainty. Alternatively, scale and scope economies and entry barriers may favor large firms' growth over small ones. Besides, firms' access to external credit may be a positive function of their size and thereby affect their future growth. Gibrat's law, on the other hand, suggests that firms' growth is independent of its size.
Sales is the logarithmic growth rate of net annual sales of firm i at time t, and controls firm specific demand and supply shocks.
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Industry is the annual logarithmic growth rate of two-digit manufacturing industry real output controlling for industry-wide demand and supply shocks (a list of industries is in the appendix). Exchange rate volatility is expected to have smaller negative effects in those industries where firms have pricing power and less import dependent, and production is less labor intensive (Campa and Goldberg, 2001 ).
Wages is the annual logarithmic growth rate of real wages in two-digit manufacturing sector j at time t. 8 7 Given the derived demand nature of employment, we used GMM type instruments for sales growth.
Extensions

Access to domestic capital market
We expect exchange rate shocks to have different growth effects on firms with access to the domestic equity market. The existing theoretical research suggests that publicly traded firms enjoy easier access to external finance, have better governance and risk management, and are more productive and profitable than non-traded firms. However, they may also be more exposed to market fluctuations and face higher shareholder pressure, which increase their sensitivity to uncertainty. To test whether publicly traded firms perform differently than others, we included the following variables to our baseline equation (1):
Stock Market is a dummy variable taking the value of one if firm i is publicly traded in year t.
We expect publicly traded firms to have higher growth in capital accumulation, but not necessarily in employment if they are also more efficient, productive, or capital intensive in production.
Volatility*Stock Market is an interaction variable of Volatility and Stock Market. Having better
access to capital markets is expected to reduce the negative effect of exchange rate shocks. However,
given the higher responsiveness of firms' valuation to market fluctuations, publicly traded firms may be harder hit by such shocks.
Foreign*Stock Market is an interaction variable of Foreign and Stock Market controlling for publicly traded foreign firms.
Volatility*Foreign*Stock Market is an interaction variable controlling for any differential effect of volatility on foreign firms whose shares are traded in the stock market. If publicly traded foreign firms are more sensitive to rising volatility, we may find a negative relationship.
Export structure
Exporting firms are generally found to be more productive and capital intensive, larger, faster growing, more competitive and have better access to international markets than non-exporting firms (Bernard and Jensen, 1999) . Some explanations for these differences include the scale effects as market size expands, learning by exporting that may increase factor productivity, higher competition due to output tradability, or that there is a self-selection process where more efficient firms tend to export more (Tybout, 2003) .
Comparing firms in our dataset, the average output share of exports is not significantly different between domestic and foreign firms and averages 27% and 28%, respectively. At the same time we observe an increasing share of foreign firms in total exports (reflecting their increasing market share), reaching 47%
in 2005 from 29% in 1993. We expand the initial specification by including the following variables:
Exports that is the natural log of one plus the percentage share of exports in total output of firm i at time t-1. Due to the endogeneity problem between export performance, and exchange rate fluctuations, we used one-period lagged values.
Volatility*Exports that is an interaction variable between Volatility and Exports. Assuming that firms involved in foreign trade have better knowledge and access to foreign financial markets, they may utilize hedging instruments that are not available to domestic firms. Also, exporting firms may be able to shield themselves better from domestic goods market disturbances caused by volatility. Yet, given the lack of local hedging instruments and the fact that manufactured good exporting developing countries are price takers in international markets with the transactions being invoiced in few hard currencies, exporting firms may be more exposed to exchange rate volatility.
Exports*Foreign is an interaction term controlling for differences within and between export oriented domestic and foreign firms.
Volatility*Exports*Foreign is an interaction term controlling for differences between export oriented domestic and foreign firms in their growth responses to exchange rate shocks. The structure of foreign firms (i.e. vertical or horizontal) is expected to affect their reaction to uncertainty. Vertically integrated foreign firms, for example, may choose to reduce their growth in markets with higher exchange rate risk and relocate to lower risk countries. Horizontally integrated firms, on the other hand, may or may not be as much affected depending on whether they are targeting the host or neighboring country markets.
RER*Exports controls for the exchange rate level effects on export oriented firms. Depending on demand and supply elasticities as well as imported input dependence, firms with higher export shares are expected to grow faster after currency depreciations.
RER*Exports*Foreign is an interaction term controlling for the exchange rate level effects on export oriented foreign firms.
Leverage
Next, we differentiated firms based on their level of external indebtedness. Increasing financial leverage (i.e. debt to total assets ratio) reflects firms' access to external finance and therefore can have a positive effect on growth. Yet, increasing indebtedness may also make new borrowing more difficult and can slow down growth (Lang et al., 1996) . Among the sample firms, the leverage ratio of foreign firms at 10% (25%) threshold levels is 59% (57%) as opposed to 63% (64%) for domestic firms. We introduce the following variables to our baseline regression:
Leverage is the natural log of leverage ratio of firm i at time t-1. The lagged value of Leverage is used to avoid any endogeneity or reverse causality problem.
Volatility*Leverage is an interaction term of Volatility and Leverage. Exchange rate volatility can affect firms differently depending on the level of their external indebtedness: First, firms that are exposed to currency mismatch problem will suffer from fluctuations in the domestic currency value of external liabilities. Second, firms with maturity mismatch problem will suffer from fluctuations in short term interest rates as the monetary authority intervenes to curtail excess volatility, or as the risk premium on external borrowing increases. And third, as the risk premium increases, rising cost of external borrowing will hurt those firms with higher leverage ratios and external finance dependence more through decreasing supply and increasing cost of external finance (Braun and Larrain, 2005) .
Leverage*Foreign is an interaction term controlling for growth differences within and between domestic and foreign firms based on their external indebtedness.
Volatility*Leverage*Foreign controls for the effect of Volatility on foreign firms at different levels of external indebtedness. Foreign firms in emerging markets are found to have lower leverage ratios than domestic firms (Mitton, 2006) . Besides, exchange rate shocks may have different affects on domestic versus foreign firms even at the same leverage levels given the former's better risk management, and possibly smaller share of short term debt.
RER*Leverage and RER*Leverage*Foreign control for the effects of fluctuations in exchange rate levels on domestic and foreign firms at different levels of external indebtedness.
The data
The firm-level panel dataset is compiled from the annual surveys of the Istanbul Chamber of Industry on the largest 500 private manufacturing firms in Turkey, and is unbalanced. The second largest 500 manufacturing firm surveys and the Istanbul Stock Exchange (ISE) database are also utilized to complete some of the missing observations. Given that the foreign ownership share data in the surveys are available only after 1993, we limited our analysis to the 1993-2005 period, during which Turkey received more than 90% of its post-1980 total FDI inflows. The panel, apart from being one of the most comprehensive firm level datasets from developing countries, also has the advantage that unlike the surveys from statistical institutes, it is a matched employer/employee dataset with the names of the firms included.
Furthermore, given the topic at hand, the dataset provides us with the firm level percentage share of foreign ownership in total equity for each year. Considering that other firm level data sources classify foreign firms only based on a benchmark level and is time-invariant, this is a considerable advantage.
Last, but not the least, unlike most other datasets (such as Amadeus or Worldscope), our sample firms, both domestic and foreign, are not limited with only those that are publicly traded. This advantage allows us to directly explore any differential growth effects of domestic and foreign capital market access under exchange rate shocks.
One shortcoming of the dataset, however, is that it includes only surviving firms. It is possible that exiting firms might have had stronger reactions to exchange rate uncertainty than the survivors. This would bias our results against finding any significant effect of uncertainty on firm growth, and as such finding a significant effect among the survivors will strengthen our results. To limit this bias we expanded our initial sample using the second largest 500 manufacturing firm dataset as well as the Istanbul Stock
Exchange data on publicly traded firms.
In the empirical specification, we classified a firm foreign owned if the share of foreign equity is more than 10% (25%). 9 The annual number of firms ranges from 292 for domestic firms and 75 for foreign firms in 1993 to 399 and 124 in 1999, respectively ( Table 1 ). All data were checked for errors and obviously misrecorded observations were discarded. In the regression analysis, we excluded those firms with only one year of data, and those extreme outlier observations whose absolute value of logarithmic change of employment and sales exceeded 1.00. This resulted in a marginal reduction in sample size corresponding to less than 1.5% of total observations. After this restriction, we had 585 firms in 21 manufacturing sectors (based on two-digit ISIC codes) with 4831 observations. On average, both domestic and foreign firms in the sample jointly account for 28% of total manufacturing value added in GDP and 50% of total manufactured goods exports of Turkey during 1993-2005.
<Insert Table 1 
and 2 Here>
Foreign firms (at 10% ownership) account for a minimum of 20% and a maximum of 26% of the sample with an average of 23% (Table 1) . They are responsible for 25% of employment, and 36% of sales and exports in the sample (Table 2 ). Based on both average and median size of total assets and sales, foreign firms are larger than domestic firms. Likewise, foreign firms appear to be significantly more profitable and productive, with profitability rates reaching twice as high as the domestic firm medians.
The average profitability among foreign firms at 10% (25%) threshold is 11.5% (12.5%) as opposed to 6.7% (6.6%) among domestic firms (Table 2) . Moreover, the median (mean) leverage ratio is 60.2%
(63.4%) for domestic firms and 57.4% (58.9%) for foreign firms. Looking at the export orientation, 9 We also experimented with alternative threshold levels such as 50%, 75%, and a continuous variable.
On average 87% and 62% of firms with at least 10% foreign ownership has at least 25% and 50% foreign shares, respectively. Among firms with at least 25% foreign shares, 72% have at least 50% foreign share.
however, we do not observe any significant differences. The median (mean) export share in sales is 21% (27%) for domestic firms and 19.5% (27.8%) for foreign firms.
Looking at the median growth performances, we see that firms with 10% (25%) foreign ownership have higher sales but slightly lower employment growth rates (Table 1) . Also, the crosssectional variance of employment growth is significantly higher for domestic firms. In terms of structural changes, while we find that the median output share of exports steadily increased for both domestic and foreign firms, we also observe a decline in the median (mean) firm profitability from around 10% (21%)
for domestic and 13% (25%) for foreign firms in 1993 to 3% (3%) and 8% (12%), respectively in 2005.
<Insert Table 3 
and 4 Here>
Publicly traded firms, on the other hand, account for a minimum of 22% and a maximum of 31% of the sample with an average of 27%. Overall, 27% of domestic and 25% of foreign firms are publicly traded and they account for 29% and 37% of employment, and 35% and 39% of total sales of domestic and foreign firms, respectively (Table 3) . Publicly traded domestic firms account for 22%, 23% and 19% of total employment, sales, and exports, respectively. Likewise, publicly traded foreign firms are responsible for 9%, 14%, and 14% of total employment, sales, and exports (Table 4) . Both average and median size (i.e. employment, assets and sales) of publicly traded domestic and foreign firms are bigger than non-traded firms. Yet, they have lower employment and sales growth. Overall, publicly traded firms also have higher profitability and productivity rates than their respective counterparts (Table 4) .
Results
The results from columns (1) and (4) of Table 5 suggest that exchange rate uncertainty has an economically and statistically significant negative effect on domestically owned firms. According to point estimates, a one standard deviation (0.0016) increase in uncertainty (the impact factor) reduces employment growth of domestic firms by 4.2 -4.4 percentage points. In contrast, access to foreign capital by 10% (25%) or more of the equity is found to reverse this negative effect at significant levels: the impact of one-standard deviation increase in exchange rate uncertainty becomes positive for these firms with the point estimates of 3.5 and 4.7 percentage points at 10% and 25% foreign ownership rates, respectively. The positive effect is also found to be increasing in the rate of foreign ownership. Similarly, results in columns (2) and (5) suggest that firms with access to domestic capital markets grow significantly faster than others under exchange rate shocks. Comparing publicly traded and non-traded domestic firms, we find that the impact factors drop from -4.8 and -5.1 to -2.5 percentage points once a firm has access to the stock market. Likewise, the impact factors for foreign firms that have access to domestic equity market increase to 4.5 and 5.9 percentage points from 2.2 and 3.2. As such, the results provide support to the argument that access to foreign and domestic capital markets significantly reduces the negative effects of exchange rate shocks, though significantly more so for the former.
<Insert Table 5 Here>
Nevertheless, it is possible that the superior performance of publicly traded firms is driven by the publicly traded foreign firms. At any given year less than 26% (22) of publicly traded firms at 10% (25%)
threshold are foreign with an average of 22% (18%) for the time period analyzed. Unlike previous studies, which focused only on publicly traded foreign firms, we can also explore the differences between the reactions of publicly traded and non-traded foreign firms to exchange rate uncertainty. In columns (3) and (6) we report the results after including an interaction term separating publicly traded foreign firms. In this case, the domestic firms with capital market access continue to perform significantly better than others with impact factors increasing from -5.3 and -5.9 to -1.3. In contrast, however, it appears that exchange rate shocks hurt publicly traded foreign firms more than non-traded ones. In particular, we find that the impact factors drop from 3.2 and 4.7 percentage points to 0.5 and 0.3, respectively. Yet, publicly traded foreign firms continue to outperform publicly traded and non-traded domestic firms. The higher sensitivity of publicly traded foreign firms to uncertainty may result from their 'home bias.' Lack of familiarity with and knowledge of local market conditions can make foreign shareholders and parent company management more risk averse, and cause higher sensitivity to market volatility. Lack of transparency, and incompatible accounting standards and legal protections may also make stock market listed foreign firms more sensitive to exchange rate risk in developing countries (Ammer et al., 2006) .
As a robustness check, we repeated the regressions with a higher foreign ownership threshold level of 50% and found even stronger results confirming the higher sensitivity of publicly traded foreign firms to uncertainty than non-traded ones.
Looking at the performance of foreign and publicly traded firms, we find that they display lower employment growth than others (measured at the mean uncertainty level) possibly reflecting higher efficiency and capital intensity of these firms. Other control variables, including firm size, 2-digit manufacturing industry output growth, and 2-digit manufacturing industry wage growth are found with the expected signs yet at statistically insignificant levels. Output growth is found to be a robust and significant firm level variable in explaining employment growth. We also find that the labor demand adjustment is quite fast with annual employment changes accounting for 95% of the desired adjustment.
Export orientation
In Table 6 we differentiated firms based on their export orientation, and continued to find a significantly positive volatility-response reducing effect of foreign firm ownership. The positive effect of the interaction variable (Volatility*Foreign) is found be increasing with the foreign equity share. We also found that export oriented firms are less vulnerable to volatility suggesting better exchange risk management. Comparing firms at the 10 th and 90 th percentile of the distribution based on export shares (that are 0% and 68%) 10 , we find that the negative impact factor significantly decreases as export share increases for both domestic and foreign firms.
<Insert Table 6 Here> However, depending on the type of foreign firms, that is vertical or horizontal, export oriented domestic and foreign firms may differ in their reactions to volatility. In columns 2 and 4 we introduced additional interaction variables to differentiate domestic and foreign firms based on export orientation.
We find that while the previous results continue to hold regarding the significantly positive effect of 10 The impact factors are based on the 10 th and 90 th percentile (1+log) levels of Exports corresponding to 0 and 0.52.
volatility and foreign ownership interaction, the impact factor becomes negative for foreign firms. 11 Furthermore, we find that export oriented foreign firms are significantly more sensitive to exchange rate uncertainty than export oriented domestic firms. Indeed, the export oriented domestic firms not only significantly do better under exchange rate uncertainty but also the impact factors turn positive. This may result from the structure of foreign firms in Turkey. For vertically integrated foreign firms, increasing exchange rate uncertainty can slow down growth more than domestic firms given the international supply chain decisions involved. Yet, even in the case of horizontally integrated firms that seek market access, the results may still hold true. Indeed, given the relatively higher labor costs in Turkey compared to other emerging markets, and that a majority of foreign firms in our sample are export oriented (with an average of 28% export share), it is possible that horizontal FDI firms choose Turkey as a hub center for accessing neighboring country markets in Eastern Europe, the Middle East and Central Asia. This may increase their sensitivity to uncertainty more than domestic export oriented firms.
Looking at its direct effect, we find that firms with higher export orientation display lower employment growth, possibly reflecting increasing productivity, capitalization or competitive pressures.
External finance indebtedness
Next, we separated firms based on their level of external indebtedness. In columns (1) and (3) of Table 7, while we find that firms with higher financial leverage grow significantly faster (by around 3.3 percentage points) they are also more vulnerable to exchange rate shocks. According to point estimates, the impact factor for domestic firms is -5.8 at the 90 th percentile level of indebtedness (89%) as opposed to -1.2 at the 10 th percentile level (29%). 12 For foreign firms, the impact factor falls from 6 at the 10 th percentile to 1.4 at the 90 th percentile level. However, it is possible that domestic and foreign firms at the same level of 11 The percentage of foreign firms at 10% threshold level with 0% export orientation steadily decreased from 24% in 1993 to 8% in 2005 with an overall average of 14% during the full period. 12 The impact factors are based on the 10 th and 90 th percentile (log) levels of Leverage corresponding to -1.245 and -1.112.
external indebtedness may react differently to increasing uncertainty. We checked for this possibility by introducing additional interaction variables in columns (4) and (8) . We find that while the qualitative results for domestic firms continue to hold, foreign firms are found to differ from others significantly. In particular, the point estimates suggest that higher leveraged foreign firms do significantly better than other foreign and domestic firms with impact factors reaching 3.4 and 6.7 at the 90 th percentile leverage level with 10% and 25% foreign ownership rates as opposed to -3.1 and -4.2 at the 10 th percentile level, respectively. Moreover, the positive effect of leverage for foreign firms is found to be increasing in the level of foreign equity share.
<Insert Table 7 Here>
Robustness analysis
Profitability, productivity and access to capital markets
Given the higher (mean and median) profitability rates of foreign firms and publicly traded firms (Table 2 and 4), in Table 8 we check whether it is firm level differences in profitability and productivity, rather than capital market access (or export orientation, and indebtedness) that matter for growth. We expect both foreign ownership, and access to domestic capital markets to affect firm profitability and productivity. Previous studies show that foreign firms and stock market listed firms are more profitable and productive. We introduced the profitability and productivity rates in a lagged form to avoid reverse causality, and the contemporaneous effect of exchange rate shocks. The profitability rate is defined as net profits before taxes divided by the end of last period total assets. We excluded outliers by dropping those observations where the absolute value of profitability rate exceeded one. Similarly, the productivity rate is defined as output per worker and we excluded outliers below and above the 1 st and 99 th percentiles.
<Insert Table 8 Here>
As expected, we find that more profitable and productive firms grow faster than others.
Regarding our key variables of interest, the results confirm our previous findings showing a significantly negative effect of exchange rate uncertainty, and a significantly positive interaction effect of access to foreign equity (which is again found to be increasing in the level of foreign participation). After controlling for profitability and productivity differences in columns (1) and (3), and (5) and (7), we find that the impact factors for domestic firms are in the range of negative 3.4 -3.5, and negative 3.6 -3.8
while those for foreign firms are in the range of positive 3.0 -3.7, and 4.3 -5.3. Once we differentiate publicly traded firms in columns (2) and (4), and (6) and (8), we find that publicly traded domestic firms perform significantly better under exchange rate shocks than non-traded ones. In contrast, publicly traded foreign firms perform significantly worse in the face of higher uncertainty than non-traded foreign firms.
Firm growth during currency crises
In this section we compare the growth differences of foreign and domestic firms during currency crises.
Turkey had two serious currency cum banking crises in 1994 and 2001 that led to a 39% devaluation on April 6, 1994 , and a 40% devaluation on February 23, 2001 . In both cases, the currency crisis was accompanied by a banking crisis leading to three and eighteen bank failures (whose deposit market shares were 7% and 22%), respectively. We can use these two episodes for a natural experiment in comparing firm growth in the face of an extreme exchange rate and credit market shock (the cost of borrowing reached four-digit numbers in the aftermath of each of these crises). Thus, we modify our equation (1) and introduce a crisis dummy taking the value of one for 1994 and 2001. To isolate the crisis effects, we dropped the exchange rate uncertainty and the rate of depreciation variables and instead introduced a time dummy for each year except the crises periods.
<Insert Table 9 Here>
The regression results in Table 9 suggest that foreign firms perform significantly better than domestic firms during financial crises. According to the point estimates in columns (1) and (3), the negative impact of financial crises is 2-3 times smaller for foreign firms than domestic ones. On the other hand, in columns (2) and (4) while we continue to find that firms with stock market access perform better than others the effect is not statistically significant. The foreign ownership effect, however, continues to be significantly positive, both economically and statistically.
Additional sensitivity tests
One possible bias affecting our findings may be the 10% (25%) threshold level of foreign ownership that we used. competition and rising substitution of foreign for domestic production). As such, increasing exchange rate uncertainty may negatively affect firm growth in sectors that have higher import dependence for its inputs. Thus we added three additional control variables to all regression equations estimated: i) Import Dependence, ii) RER*Import Dependence, and iii) Volatility*Import Dependence. b) Tax, which is the natural log of total tax wedge between total labor costs to the employer and the corresponding net takehome pay for single workers without children at average earnings levels (average percentage rate). It is a proxy variable for labor market rigidities. c) A proxy for the cost of domestic capital using the ratio of manufacturing price index to GDP deflator. The (unreported) regression results were similar to those reported and none of the additional controls were statistically significant at conventional levels.
Conclusion
The findings of this study extend the existing research on the growth effects of exchange rate shocks and currency crises in developing countries. The empirical findings suggest that exchange rate uncertainty has economically and statistically significant negative effects on firm growth. However, having access to foreign or domestic equity markets is found to reduce these negative effects at significant levels. We also found some evidence that the positive effect of foreign ownership is increasing in the rate of foreign equity participation. Comparatively speaking, the results suggest that firms with access to foreign equity outperform domestic firms, with or without access to domestic capital markets. These empirical results continue to hold after controlling for other sources of firm heterogeneity such as differences in size, export orientation, external indebtedness, industrial characteristics, and profitability and productivity rates. Better portfolio and risk management, and superior ability to access internal and external financing sources appear to contribute significantly to the higher growth performance of foreign firms. Those local firms with the least capital market access, higher external indebtedness, and lower export shares experience the largest growth contraction under exchange rate shocks. The empirical findings highlight the importance of having access to foreign, and to a lesser degree, domestic capital markets in stabilizing growth and reducing contractionary pressures under exchange rate shocks in developing countries.
The current study also opens some new venues for future research such as the distributional impacts of exchange rate shocks and currency crises on domestic and foreign firms, and on the long run portfolio allocation decisions of foreign firms. Does the superior performance of foreign firms cause a crowding out or crowding in of domestic firms? What is the extent to which foreign firms help mitigate the contractionary effects of exchange rate shocks on the overall economy? In addition, while overcoming several limitations of the previous research by including both publicly traded and non-traded firms, and by controlling for endogeneity, path dependence, and reverse causality, the paper does not provide any answer on the growth responses of small and medium sized firms to exchange rate shocks.
2-Digit manufacturing industry classification (ISIC revision 3 code D)
15 Notes: Profitability is the net profits before taxes to (end of last period) total assets ratio, Productivity is real output per worker, Export share is the share of exports in total sales; Leverage is the debt to total assets ratio. Total Share of Foreign Firms is the share of foreign firms among sample firms. Impact factor is the impact of one-standard deviation increase in Volatility on employment growth.
Hansen is Hansen tests of over-identifying restrictions, m1 and m2 are standard AR(1) and AR (2) Notes: Exports is the log of one plus the share of exports in total sales; Leverage is the log of external debt to total assets ratio, Firm and Industry Controls include Size, Industry and Wages. For variable definitions see Table 5 . Notes: Leverage is the debt to asset ratio. For other variable definitions see Table 5 . Notes: Profitability is net profits before taxes divided by total assets at time t-1 in natural log;
Productivity is real output per worker in natural log. For other variable definitions see Table 5 . Table 5 .
